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Jän ZABINSKI 


Wahania ilosei linek w rozwoju postembrjonalnym 
niektörych Blattidae. 


Ineonstaney of the number of moults during the 
post-embryonal development of certain Blattidae. 
[Täbles I — III]. 


The question of the number of moults in the development 
of insects, both of the Hemimetabola and of the Holometabola, 5 
has never been treated up till present from a general point of 
view. There seems to exist, however, a general opinion that the 
number of moults is constant for every particular species of 
insects. It is even being indicated in the descriptions of various 
species as one of their characteristic physiological features. In 
the silk-worm, for instance, the different number of moults of 
the larvae is used even as a base for the separation of various 
systematic units. m = 

In connection with this question I have expressed already 
— in my paper of 1929 (4) the supposition that it is most probable 

that at least in some insects the number of moults, from the 
hatching to the imaginal stage, may be subject to variation, and 
— that this fact is connected with the conditions of life of the indi- 
- vidual. Should this supposition prove to be correct, the process 
of moulting, which was considered hitherto as an indispensable 
| phase in the course of the development, determined by the pe-  - we 
culiar character of the idioplasm of the species, would be reduced 
to the rank of a mere functional phenomenon which stands at Bee: 
the disposal of the organism to a large extent in cases when ER 
> = regulation of certain anomalies of the individual life is necessary. 
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The corresponding observations which might seem to cause 
no difficulty, are by no means easy to make in the case of the 
representatives of the Blattidae. The cockroaches, belonging to 
the Hemimetabola, show no striking morphological differences 
in their successive larval stages. Moreover, they are capable to 
devour completely their own exuvia in a few hours following the 
moult, hence it is not surprising that the moment of the moult 
itself may easily pass unnoticed by the observer. The marking 
of the creatures with paint is also not absolutely reliable because 
the insect makes every effort to clean itself which it sometimes 
manages to achieve. This may cause also doubts whether the moult 
actually took place or not. If we take under consideration that 
the development cycle of larger cockroaches, as Periplaneta ame- 
ricana L. or Periplaneta orientalis L., lasts almost one year, we 
shall understand easily that there will be always a chance of so- 
me 8 to 10 hours, overlooked by the observer, during which the 
larva could undergo a moult and destroy all evidence of that 
fact. 

I paid special attention to the constancy of the number 
of moults while studying the regeneration in the Blattidae. The 
larvae suffered an amputation either of the antennae or of the 
cerci immediately after they had left the ootheca. Regeneration 
takes place only during a moult, and thus the undergone moult 
is clearly recorded by the appearance of the regenerated appendage. 
No facts are known so far to suggest that regeneration of body 
appendages can take place independently of a moult. Besides 
that regeneration occurs with every moult up to the imaginal 
stage, even if the amputation is repeated incessantly, and gives 
thus a fully reliable proof of the number of moults. 


Of course, insects which undergo such a treatment cannot 
be looked upon as absolutely normal. That is why the numbers 
of moults which are given in the table below do not intend to 
correct those indicated as normal for the various species of the 
Blattidae. It seems however, that the question of a ,,normal’’ 
number of moults will have to be revised when more light has 
been thrown on the degree of variability of these physiological 

"processes in connection with various external conditions of life. 
Thereafter only we shall be able to determine from a large number 
of observations, made on insects reared in as normal conditions 
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as possible, the average number of moults which take place in 
the development of a certain species. 

In any case the variations shown by the numbers given 
below, as well as the differences between them and the numbers 
published by other observers seem to indicate clearly that at 
least some insects respond to various life conditions by an in- 
creased or decreased number of moults. It will require further 
long and thorough investigation to establish the factors which 
are responsible for this increase or decrease. It seems, however, 
to be beyond any doubt that my supposition expressed eight 
years ago, that the necessity to regenerate lost appendages in- 
creases the number of moults, was quite correct. At the same 
time the period of the post-embryonal development becomes 
longer and the rate of growth suffers a retardation. The latter 
phenomena represent, however, usual reactions of the Blattidae 


to unfavourable conditions of life, such as low temperatures or =. 
incomplete diets. Thus at present it is impossible to say defi- ae 


nitely whether the connection between the mutilation and the 
number of moults is a direct one, or whether there are any inter- 
mediate links, as for instance a depression of the metabolism, ete. 
É My observations were conducted in first line on Periplaneta 
- americana L. for which Miss O. Fiscuer indicates ro moults (1). 
5 


- From table I it may be seen, however, that several specimens 
| of this species reached the imaginal stage after 13, 15, 17 and 
1 - eveni8 moults. I have not the least intention to express any doubts 
^ as to the correctness of the data published by Miss FiscHER des 
gs (although they should. be further verified for reasons ‘mentioned ESA 
. above) but it seems that the number of moults in P. americana L. — 
- may vary from ro to 18 or at least from 13 to 18. HE 
d As to Periplaneta orientalis L. I gave in one of my previous . 
papers, following Mraz and Denny (2) the number of moults | 
ncluding the post-embryonal one) to be seven. I remarked, ——— 
er, that I consider it possible and probable to correct. inq 
. that number. I am able to state now, as it is shown in 
this species reach — 


m i pL 


the post-embryonal 
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which has also the shortest period of development. Out of nine 
specimens studied 5 hatched from the same egg-capsle and reared 
in equal conditions, in the same jar, showed 7 moults (without 
the post-embryonal one), hence one more than are given by 
WILLE (3) in his excellent monograph of the species in question. 
In other cases, when the mutilation was more serious, the number 
of moults increased to 9, 10 or even 11. The possibility of 10 
moults was found also in four other cases which are not given 
in table III because the insects died before reaching maturity; 
this would be reached in these cases after not less than 11 moults. 


Pracownia badawcza Warszawskiego Ogrodu Zoologicznego. 
Laboratory of the Warsaw Zoological Garden. 
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STRESZCZENIE. 


Liczby zawarte w tabelkach podanych w niniejszej pracy S 
wskazują, iż ilość linek dla Periplaneta americana TRR orienta ES. x 
"ra Blatella | german ica L. nie MIR an E 


Do str. 240. 
To face p. 240. 


MN -— MEM 
wo [Speci- Amputated Mia udtsCand numbers .of days between t he rmo u lets | | 
E men Hatching I II III IV V VI VII VIII IX X XI XII XIII XIV XV XVI XVII XVIII 
; Aa EME a Een A 
^" ant. + cerci | 15 VIII 9 IX 7X XT 3 XII 27 XII 24 I SOIT 26 111 17 IV 18 V ANI 10 VII 31 VII 26 VIII 29 IX 10 XI 6 I 1411 Q | 
25 28 25 30 24 28 27 34 22 ee 1 36 21 26 34 42 57 39 
X Ten SÁRÉÁÉBÁ i 
E ant. + cerci | 15 VIII Jo IX 8X 4 XI SKII 28 XU 29 I 28 II 26 III 17 IV 18 V 4 VI ro VII 3 VIII |. 24 IX 6 XI 31 XU 201 Y 
E- 26 28 27 31 23 32 30 26 22 31 17 36 24 52 43 55 51 
aud ccc cuc Sn = A A d 
EU c ant. + cerci | 18 X 17 XI 15 XII 132] 3 Il 27 II 23 III 17 IV 18 V 9 VI 11 VII 3 VII 26 VIII IX 3o XI 14 I 4IV d 
EI - 29 28 29 21 24 24 25 31 22 32 23 23 36 61 45 80 
E Ed ant. + cerci 4 VIII 25 VIIT E 21X 20 XI 28 XII 30 I 21-11 12 III 16 IV TEV. ıo VI 26 VII 25 VIII 7 XI 24 XII 23 Il 10 1V 12 VI Q 
El ` 21 31 26 30 38 33 22 19 38 27 28 46 30 43 47 61 46 63 
EI. EC lis Vi. — 9 IX x 4 XI 7 XII a 221 SHIT 3 IV iV ¿VI o VI = 24 VI. nX 16 UL cf 
E 25 28 28 33 28 2I 35 33 28 33 37 45 48 50 54 52 
E x cerci | 15 VIII BETA I3-X Text 20 XII 16.1 to II ro III REIN. Io V 3 VI NGENANI 24 VIII IX | 3 XII ini x 
EU 27 32 29 39 27 25 | 28 36 25 24 44 38 48 53 70 
=p 
Ag cerci 20 VIII 9 IX 7X 1 XI 21 XI 21 XII 20 I. 21 VI iS 5 IV 26 V Se LL ZEV 241X SS 
4 8 20 28 25 20 30 30 E32 18 25 51 38 28 55 
1 LOCOS ERR NE MEER COREL EMMANUEL 
cerci 20 VIII 9 IX 9X 4 XI 3o XI 4I 29 iE are i] 30 III 18 IV 2 VI SEVI 24 VIII PX | 30 XI ELIO 
20 30 26 26 35 25 . 23 37 29 35 31 52 38 60 57 
ss su UI 0 S — ————— ] —À— —  — f 
cerci 18 X yr Xl 10 XII 15-1 29 I 21 II io M 4 IV 28 IV 26 V 29 VI 21 VII 24 IX 11 Xl PR 301 ro IIl 29 IV Y 
| 24 e ce 34 16 23 17 EE 24 28 34 22 65 48 19 61 39 50 
cerci 11 II 26 III 13 IV 3M. 2 VI 25 VI 20 VII 15 VIII. T3 6 XI 31 Xil SEIT 1 IV 10 V 1 24V Q 
15 18 20 30 23 25 .. 206 46 36 55 36 55 39 14 


Do str. 240. 
To face p. 240. 
Table II. Periplaneta orientalis L. 
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Spe ci Anzutdes Moults and numbers of days between the moults 
| Hatching I II III IV V VI VII VIII IX X XI XII 
Mr c RU uhi: ce Be Tee BONIS SR SES 
nti} eer PUES sod eae Vise ET V 6 VI DVI SEA Vibes 26.V IT 3X SOA 2l 1o III iV ee 
ant. cercl 
II 18 24 26 26 22 35 42 84 44 26 5I 
ant. Pers. IH 5 IV 3V 5 VI NT A Vil ers VL x8 IX EK Meso Xil 301^ f 
Io 28 a 27 | 22 20 ae 52 54 31 
a 28 Il 23411 QIVE+26:1V 1 VI EV OB Mis 15: VI o CER 
; 23 L7 I7 35 30 24 20 42 
Hm ok Tes ULT ANS Ns LEE SN 6 XI 2 XII 231 4 IV 4M cd 
: 19 48 48 22 20 ad 5I 26 


Table III. Blattella germanica L. 
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Moults and numbers of days between the moults 
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Specimen | Amputated 


Hatching I II III IV V VI VII VIII IX X XI 
| | TAS 
Ele 30 IX I3 X 243 X S Nc TAT 22 XI AXIS 3 XII ori L5 12459 
r3 IO II 11 8 9 Io 12 IO I3 
are 20X ı XI 10 XI 21 XI PX Sra Kaa XH 5l 18 I TE] 
I2 9 II Io II LI 13 13 14 
ET 5 XII ISI AE rd ııl 221 1 Il rod 24 II 10 III 9 
8 8 II IO II IO 9 14 15 
oe: ps 24 1 1 ll Es 24 II 5 [II 13 IH 24 Lev 14 IV 3V 23 VERO 
9 8 I4 9 IO 8 8 I4 IO I9 20 
€ 30 IX I2 X 22. X AXE vto X ets XI 3X SSH oso XII: 8727 27 
‘ 12 Io 13 6 12 II ES 15 13 15 
2 23 XI A O, ees TH "i 131 291 10 II 20 II 18 Ill 2 
Io 9 Er 9 I2 16 12 IO 27 
pie wA 231 ara 10 II 19 II IHE 19 Ill 61V Q 
ES 6 8 IO 9 II 18 17 
>3 ps 23] FI 6 II 19 II 3111179220. NIETO 
epa 6 8 6 13 13 17 22 
; 171 234 ari 8 II 18 lI 26 II 10 HI ID 
eu 6 8 8 10 8 13 14 
171 ads STE 10 lf 18 II 28 II r3 HAN 
es 6 8 10 8 IO 13 19 | 
CU Se ET 241 311 Poll = RES aa a ieee ; 
E 7 7 10 8 10 II 21 | 
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